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Nitrogen Split Application of Direct-seeded Rice in
Tillage and No-tillage Systems

Suk Soon Lee*, Seung Beom Hong*, and Jun Ho Back*

ABSTRACT : Growth characters of dry seeded paddy rice was studied at different levels of nitro-
gen(N) split application (basal : immediately after irrigation : 2 weeks after irrigation : 25 days be-
fore heading : heading stage with 10:20:30:20:20%, 20:30:20:20:10%, 30:40:0:20:
10%, and 100% basal of slow release urea) in tillage and no-tillage systems. On May 17 in 1990,
6kg /10a of dry seeds of a breeding line of Milyang 95 was broadcasted and covered with a power
tiller,

Between tillage and no-tillage systems yield and its components, lodging related characteristics,
and contents of cellulose, hemicellulose and lignin of culm base were similar. Leaf area index at
heading stage was higher in tillage, but lodging index was lower compared with those in no-tillage
plot.

Culm length, effective tiller ratio, culm base weight, 1000-grain weight, harvest index in slow re-
lease N applied plot were higher compared with those in other N treatments. Grain yield of rice
among levels of N split applications was similar in tillage, but it was higher in slow release N ap-
plied plot in no-tillage if 1kg /10a of additional N was applied as urea at panicle formation stage.

At early growth stage N concentration and N uptake were lower in the slow release N applied
plot, but Bigher after heading stage compared with other N treatments. The number of tillers was
lowest in slow release N applied plot during the tillering stage, but the number of panicles per hill
was similar to other N treatments.
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Fig. 1. Changes in the number of tillers of Milyang 95 at different levels of nitrogen split application
in two tillage systems. '/ ; The levels of nitrogen split application(%) at basal : immediately
after irrigation : 2 weeks after irrigation : 25 days before heading : heading stage.

Table 1. Number of seedlings, heading date, leaf area index(LLAI) at heading stage, culm length,
panicle length, and effective tiller ratio at different tillage systems and levels of N split ap-

plication.
No. of Heading LAI at Culm Panicle Effective
Treatment seedlings date heading length(cm)  length{(cm) tiller
per m? stage ratio(%)
Tillage 173 ns Aug. 22 54a'/ 68.7 ns 18.2 ns 41.7 ns
No—tillage 144 Aug. 21 49b 70.8 18.8 49.6
10:20:30:20:20%/ 125 ns Aug. 22 5.7 ns 71.2 ns 17.9b 43.8b
20:30:20:20:10 160 Aug. 21 5.3 70.6 18.1b 35.9b
30:40: 0:20:10 190 Aug. 22 5.1 69.4 18.3b 42.1b
100: 0: 0: 0: Q¥ 155 Aug. 23 4.5 67.7 19.9a 61.0a
3/ : Means within a column for a given factor followed by the same letter are not significantly different at the

5% level by Duncan’s New Multiple Range Test,
2/
before heading : heading stage, respectively.
Latex coated slow release urea.

l/:

: Levels of N split application(%5) at basal : immediately after irrigation : 2 weeks after irrigation : 25 days
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Fig. 2. Changes in nitrogen concentration in whole plant of Milyang 95 at different levels of nitrogen
split application in two tillage systems. '/ ; The same as Fig. 1.
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Fig. 3. Changes in nitrogen uptake of Milyang 95 at different levels of nitrogen split application in
I/, The same as Fig. 1.

two tillage systems.
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Table 2. Agronomic characteristics of rice plant related to lodging affected by different tillage

systems and levels of N split application.

Tiller Bending Fresh Breaking Culm Cellu- Hemicel- Lignin Lodging
Treatment length moment wt.(g/ strength base wt. loss lulose
(cm) (cm) tiller) (g) (mg)*/ (%) (%) (%) Index (0—9)
Tillage 8l.6ns 38.6ns 9.23ns 848 ns 308 ns 36.9ns 23.2ns 6.7ns  95b'7 0
No —tillage 80.9 37.7 9.04 774 289 36.7 21.4 7.2 101 a 0
10:20:30:20:20%/ 82.0ns 38.6ns 9.17ns 884 ns 298 a 36.3ns 21.0ns 7.3ns 89ns 0
20:30:20:20:10 82.1 37.8 9.31 733 296 a 37.3 22.1 6.5 110 0
30:40: 0:20:10 79.9 38.0 8.95 816 302 a 36.8 23:7 7.0 96 0
100: 0: 0: 0: 03/ 80.0 37.4 9.27 785 257b 36.1 22.7 6.8 102 0

1/ 2/ 3/ : The same as those in Table 1.
Y/ : mg /10cm of a tiller.
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Table 3. Yield components and harvest index at different tiliage systems and levels >f N split appli-

cation.

T ‘ No. of panicles No. of spikelets Ripened 1000—grain  Harvest

reatmen per m* panicle m? grains(%s)  wt.(g) index(%)
Tillage 339 ns 77 ns 26,103 73 ns 20.9 ns 52.9 ns
No —tillage 338 76 25,688 74 20.7 51.9

10: 20: 30: 20: 20:2/ 340 ns 76 ns 25,840 77 ns 20.6 b/ 51.4b

20: 30: 20: 20: 10: 330 80 26,400 75 20.4c 50.9b

30: 40: 0:20: 10: 336 72 24,192 74 20.8 b 52.1b
100: 0: 0: 0: 0:3/ 349 78 27,222 68 21.5a 55.1a

1/, 2/ 3/ :The same as those in Table 1.
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Table 4. Brown rice yield(kg /10a) at different
levels of N split application in two
tillage systems.

N split application(%5) Tillage No-—tillage
10:20:30:20: 20/ 428 ns 444 a'/
20:30:20:20:10 444 439 a
30:40: 0:20:10 469 445 a

100: 0: 0: 0: 03/ 439 526 b

1/ 2/ 3/ : The same as those in Table 1.
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